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1
VOLTAGE MONITORING CIRCUIT

FIELD OF THE INVENTION

The present invention 1s related to a voltage monitoring
circuit and more particularly to a circuit capable of being
integrated 1nto a chip and monitoring the voltage quality. An
object of monitoring voltage quality 1n the chip with a
combination of simple analog circuit can be achieved.

BACKGROUND

By the wviolent competition of electronic information
industry, many electronic products raise the operating and
processing speed to get the favor of consumers. However,
when the operating speed of the chip in the electronic
products becomes faster, the operating frequency thereof
also becomes faster accordingly such that the working
voltage thereol must become smaller. This way, 1t 1s caused
that the sensitivity of changes of the working voltage of the
chip becomes bigger accordingly. Namely, the working
voltage provided to operate the chip i1s unstable which 1s
sometimes a main reason causing the system crash. How-
ever, sometimes the mstability of the working voltage 1s only
an instant. Therefore, it cannot be waited to measure until
the system 1s crash. The stability of the working voltage has
to be monitored anytime and recorded such that the factor of
the stability of the working voltage can be taken out of the
factors of the system crash to be benefit to developers to
know the reason of the system crash.

In general, a prior art voltage detecting circuit, referring
FIG. 1, 1s mainly consisted of a comparator 11 and a zener
diode 12. A first resistance 13 and a second resistance 14 are
connected at a positive mput of the comparator 11, and a
third resistance 135 and the zener diode 12 are connected to
the negative mput therecof. The positive end of the zener
diode 12 1s connected to the other end of the second
resistance 14 and grounded. Further, the output of the
comparator 11 1s concatenated a fourth resistance 16 and a
light emitting diode 17. The positive end of the light emitting
diode 17 1s connected to the other end of the first resistance
13 and the third resistance 15, and also connected to a
voltage source to be measured 18. This way, by the bias
caused by the combination of the first resistance 13 and the
second resistance 14 collocating with the operation of the
comparator 11 and the zener diode 12, the user can observe
whether the light emitting diode 17 radiates to determine
whether the voltage source to be measured 18 has a situation
of voltage surge.

While the previous voltage detecting circuit 1s simple, 1
it 1s desired to be integrated into a chip, usually, the light
emitting diode 17 has to be set out of the case for users to
visualize whether the light emitting diode 17 radiates
directly to determine whether a situation of voltage surge
happens. However, such a circuit design has to additionally
concern the arrangement of circuit lines, and the manufac-
turing cost 1s also increased.

Besides, the light emitting diode 17 only radiates at the
instant of the voltage surge happening. After the time of the
voltage surge happening, the light emitting diode 17 will not
radiate no more. Therefore, the user has to look out whether
the light emitting diode 17 radiates anytime. If the user does
not pay attention to whether the light emitting diode 17
radiates at the time of the voltage surge happening, whether
a situation of unstable voltage happens previously cannot be
determined. Therefore, the factor of causing the system
crash by unstable voltage cannot be eliminated.
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2
SUMMARY OF THE INVENTION

Accordingly, how to design a circuit capable of being
integrated mto a chip and monitoring the voltage quality
thereol with respect to the previous shortcomings existed in
the prior art voltage detecting circuit 1s the key point of the
present invention. An object of monitoring voltage quality 1n
the chip with a simple analog circuit can be achieved.
Theretfore,

It 1s a primary object of the present invention to provide
a voltage monitoring circuit mainly using a circuit combi-
nation of an waveshaper and a logic level transformer and
directly integrating them into a single chip to achieve an
object of directly monitoring working voltage quality in the
chup.

It 1s a secondary object of the present invention to provide
a voltage monitoring circuit, which uses a managing system
to connect to a register through a bus to read the voltage
quality record therein to be benefit to developers to know
relative factors of the system crash.

It 1s another object of the present mnvention to provide a
voltage monitoring circuit, which is capable of recording the
digital signals outputted by a logic level transformer nto a
register to ellectively record voltage quality 1 a chip to
achieve an object of monitoring anytime.

To achieve the previous mentioned objects, the present
invention provides a voltage monitoring circuit whose main
structure comprises: at least one waveshaper, an mput of
cach waveshaper capable of receiving a voltage signal
transmitted from a voltage source to be measured which 1s
processed to output a logic signal by an output of the
waveshaper; and at least one logic level transformer, each
logic level transformer capable of receiving a logic signal
transmitted from the corresponding waveshaper which 1s
transformed to output a digital signal by an output.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s an electric connecting diagram of a prior art
voltage detecting circuit;

FIG. 2 1s an electric connecting diagram of a preferred
embodiment of the present invention;

FIG. 3A and FIG. 3B are respectively electric feature
diagrams of the first waveshaper and the second waveshaper
of the present invention; and

FIG. 4A to FIG. 4C are respectively timing diagrams of
the voltage source to be measured and each logic level
transforming device.

DETAILED DESCRIPTION

The structural features and the eflects to be achieved may
further be understood and appreciated by reference to the
presently preferred embodiments together with the detailed
description.

Firstly, refer to FIG. 2, an electric connecting diagram of
a preferred embodiment of the present invention. As shown,
the main structure comprises a first waveshaper 21, a second
waveshaper 24, a first logic level transformer 22, and a
second logic level transformer 25. Wherein, the mput of the
first waveshaper 21 can be connected to a voltage source to
be measured 27, and the output thereof can be connected to
a setup end S1 set at the first logic level transformer 22.
Further, the output of the first logic level transformer 22 can
be connected to a register 28. The user can use a managing
system 29 to connect to the register 28 through a system
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managing bus (SM Bus) 291 or ISA (Industry Standard
Architecture) bus to access the voltage monitoring data
recorded in the register 28.

The mput of the second waveshaper 24 can also be
connected to the voltage source to be measured 27. The
output of the second waveshaper 24 1s connected to an
inverter 251, and then connected to the setup end S2 of the

second logic level transtormer 25 through the mnverter 251.

The first logic level transformer 22 and the second logic
level transformer 25 have respectively reset ends (R1, R2).
Further, the output of the first waveshaper 21 can be con-

nected to the reset end R1 of the first logic level transtformer
22 through an mverter 221, and the reset end R2 of the

second logic level transformer 25 can be directly connected
to the output of the second waveshaper 24.

Furthermore, a first voltage adjusting device 23 and a
second voltage adjusting device 26 can be respectively set
between the voltage source to be measured 27 and each
waveshaper (21, 24). That 1s to say, the imput of the first
voltage adjusting device 23 1s connected to the voltage
source to be measured 27, and the output thereof 1s con-
nected to the mput of the first waveshaper 21. The mput of
the second voltage adjusting device 26 1s connected to the
voltage source to be measured 27, and the output thereof 1s
connected to the mput of the second waveshaper 24.
Wherein, the first voltage adjusting device 23 comprises a
first dynamic resistance 231 and a second dynamic resis-
tance 232. The second voltage adjusting device 26 com-
prises a third dynamic resistance 261 and a fourth dynamic
resistance 262. Of course, the resistance value of each
dynamic resistance 1n each voltage adjusting device (23, 26)
can be properly combined to linearly adjust the voltage
value of the voltage source to be measured 27 to a proper
voltage level.

In the embodiment of the present invention, the first logic
level transformer 22 and the second logic level transformer
25 can be respectively embodied by RS Latches. The
previous first waveshaper 21 and second waveshaper 24 can
be respectively embodied by Schmitt triggers.

Please refer to FIG. 3A and FIG. 3B, respectively electric
teature diagrams of each waveshaper 21, 24 in the embodi-
ment shown 1n FIG. 2. As shown, when the mput voltage Vi
1s higher than the toplimit voltage V2, V4 of each wave-
shaper 21, 24, the waveshaper 21, 24 respectively output the
voltage level of high potential H1, H2. When the input
voltage Vi1 1s lower than the minimum voltage of each
waveshaper 21, 24, the waveshaper 21, 24 respectively
output the voltage level of low potential L1, L2.

Please refer to FIG. 4A to FIG. 4C, respectively output
timing diagrams of the voltage source to be measured and
cach logic level transforming device. Wherein, the voltage
signal 271 of the voltage source to be measured 27 1s as
shown 1n FI1G. 4A. When the voltage signal 271 1s 1n the first
time period t1, and there happens a voltage surge, when the
voltage signal 271 raises to point a, it just crosses the
toplimit voltage V2 of the first waveshaper 21 such that a
voltage level of a high potential H1 1s outputted. When the
voltage signal 271 descends to point b, it just reaches the
mimmum voltage V1 of the first waveshaper 21 such that the

first waveshaper 21 outputs a voltage level of a low potential
L1.

When the first waveshaper 21 outputs the high potential
H1 to the setup end S1 of the first logic level transtormer 21,
alter processing and transforming, a voltage level of a high
potential HQ1 1s outputted by the output thereot, as shown
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4

in FIG. 4B. When the first waveshaper 21 outputs the low
potential L1 and transfers to the reset end R1 of the first logic
level transformer 22 after processing by the inverter 221, a
voltage lever of a low potential LQ1 can be outputted. This
way, the voltage surge in the voltage signal 271 can be
cllectively cut out, operated and processed 1n real time,
transiformed to a first digital signal 222, and recorded into
the register 28. By such a creative arrangement and design
of a simple circuit element, not only an object of continu-
ously monitoring can be achieved by setting the inverter
221, but also the first digital signal 222 can be read out from
the register 28 through the system managing bus 291 by the
managing system 29 to further determine and monitor
whether the voltage source to be measured 27 has voltage
surge.

Similarly, when the voltage signal 271 has an undercur-
rent pulse 1n the second time period t2, when the voltage
signal descends to point ¢, it can just cross the minimum
voltage V3 of the second waveshaper 24 such that a voltage
level of a low potential L2 1s outputted. When the voltage
signal 271 goes back to point d, 1t just reaches the toplimit
voltage V4 of the second waveshaper 24 such that the
second waveshaper 24 outputs a voltage level of a high
potential H2.

After the second waveshaper 24 changes the voltage level
of the low potential L2 through the mverter 251, 1t then
outputs to the setup end S2 of the second logic level
transformer 25, a voltage level of a high potential HQ2 by
the output thereof after processing and transforming, as
shown 1n FIG. 4C. When the second waveshaper 24 outputs
high potential H2 to the reset end R2 of the second logic
level transformer 25, 1t can be made to output a voltage level
of a low potential LQ2. This way, undercurrent pulse in the
voltage signal 271 can be eflectively cut out, operated and
processed 1n real time, transferred to a second digital signal
252, and recorded into the register 28. This way, the man-
aging system 29 1s used to read the second digital signal 252
out of the register 28 through the system managing bus 291
to further effectively determine and monitor whether the
voltage source to be measured 27 has undercurrent pulse.
This way, an object of continuously monitoring voltage
quality of the voltage source to be measured can be
achieved, and it 1s benefit to developers to know the relative
factors of the systems crash.

Finally, please refer FIG. 2 again, wherein a working
voltage mput Vcce of the first waveshaper 21 and the second
waveshaper 24 can be respectively connected to the voltage
source to be measured 27. Of course, a capacitor 211 can be
respectively concatenated between the voltage source to be
measured 27 and the first waveshaper 21 or the second
waveshaper 24. This way, the first waveshaper 21 or the
second waveshaper 24 can eflectively avoid voltage level
from drifting to further improve the accuracy of the voltage
quality momitoring effect. In addition, the first dynamic
resistance 231, the second dynamic resistance 232, the third
dynamic resistance 261, or the fourth dynamic resistance
262 can be respectively embodied by CMOS electronic
clements. This way, the whole circuit can be integrated into
a chip by existed advanced semiconductor.

—

T'he foregoing description 1s merely one embodiment of
present invention and not considered as restrictive. All
equivalent variations and modifications 1n process, method,
feature, and spirit 1n accordance with the appended claims
may be made without in any way from the scope of the
invention.
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LIST OF REFERENCE SYMBOLS

11 comparator

12 zener diode

13 first resistance

14 second resistance

15 third resistance

16 fourth resistance

17 light emitting diode

18 voltage source to be measured
21 first waveshaper

211 capacitor

22 first logic level transformer
221 inverter

222 first digital signal

23 first voltage adjusting device
231 first dynamic resistance

232 second dynamic resistance
24 second waveshaper

25 second logic level transformer
251 inverter

252 second digital signal

26 second voltage adjusting device
261 third dynamic resistance

262 fourth dynamic resistance

2’7 voltage source to be measured
271 voltage signal

28 register

29 managing system

291 system managing bus

What 1s claimed 1s:

1. A voltage monitoring circuit, comprising:

at least one waveshaper, an mput of each waveshaper
capable of receiving a voltage signal transmitted from
a voltage source to be measured which i1s processed to
output a logic signal by an output of said waveshaper;

at least one logic level transformer, each logic level
transformer capable of receiving a logic signal trans-
mitted from said corresponding waveshaper, trans-
formed to output a digital signal by an output;

a register capable of connecting with said output of each
logic level transformer for recording digital signals
generated by each logic level transformer; and

a managing system which can read digital signals stored
in said register through a bus.
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2. The voltage monitoring circuit according to claim 1,
wherein said logic level transformer has a setup end and a
reset end.

3. The voltage monitoring circuit according to claim 2,
wherein said output of said waveshaper 1s connected to said
setup end.

4. The voltage monitoring circuit according to claim 3,
wherein said output of said waveshaper 1s connected to said
reset end through an inverter.

5. The voltage monitoring circuit according to claim 2,
wherein said output of said waveshaper 1s connected to said
setup end through an inverter.

6. The voltage monitoring circuit according to claim 3,
wherein said output of said waveshaper 1s connected to said
reset end.

7. The voltage monitoring circuit according to claim 1,
turther comprising at least one voltage adjusting device, said
iput ol each voltage adjusting device connected to said
voltage source to be measured, and said output of each
voltage adjusting device connected to said mput of corre-
sponding waveshaper.

8. The voltage monitoring circuit according to claim 7,
wherein said voltage adjusting device comprises a concat-
enated first dynamic resistance and second dynamic resis-
tance, respectively.

9. The voltage monitoring circuit according to claim 8,
wherein said first dynamic resistance and second dynamic
resistance are respectively CMOS electronic elements.

10. The voltage monitoring circuit according to claim 1,
wherein said waveshaper has a working voltage mput con-
nected to said voltage source for measuring.

11. The voltage monitoring circuit according to claim 10,
wherein further comprises a capacitor set between said
working voltage mput and said voltage source for measur-
ng.

12. The voltage monitoring circuit according to claim 1,
wherein said waveshaper 1s a Schmitt trigger.

13. The voltage monitoring circuit according to claim 1,
wherein said logic level transformer 1s an RS latch.

14. The voltage monitoring circuit according to claim 1,
wherein said bus can be selected from a system managing

bus and an ISA bus.
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